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Renal haemodynamic studies and haemodynamic studies in
terminal uraemics before and after diuretic therapy. Ugur U/ku
and Kemal Onen, Cerrahpasa Medical Faculty, Istanbul University,
Turkey. The renal excretory patterns of solutes, renal functional
and haemodynamic changes were investigated in 9 patients with
end-stage kidney failure before and after 200 mg of furosemide
i.v. during renal vein catheterisation. In six of the patients
cardiac output was also determined. After furosemide, the
values for V, UNaV, 1JKV, U1V and GFR (8.68 mI/mm)
increased significantly. A slight rise of CH,O (from 0.1 to 0.35 ml!
mm) was observed and may be explained by the increased solute
load to the counter-current multiplier and by a slight increase in
its already depressed activity. The high values for CNa/GFR
ratios (0.02) values suggest that the glomerulotubular balance is
significantly altered and that the tubular fractional absorption of
sodium is depressed. The high CNa and cardiac output values
(mean 7.6 L/min) suggest that the volume dependent mechanism
for natriuresis is active. CPAH (52.3 mI/mm) and RPF (184 mI/mm)
as calculated by the determination of EPAH (CpAH/EpAH) were
different and TmPAH were found to be 5.88 and 11.8 mg/100 ml
before and after furosemide respectively. The filtration fraction
(FF) was extremely low (0.045). This suggests very low oncotic
pressure in post glomerular peritubular capillaries which might
be a factor working against the reabsorption of sodium. Arterial
and renal venous °2 differences were 2.1 and 1.7 before and
after furosemide (normal 1.5—1.7). Total 02 uptake by the
kidney before and after furosemide was 5.02 and 4.05 mI/mm.
The differences were not statistically significant. TNa/VO2 values
were found 19.1 and 22.4 before and after furosemide. This
suggests that the effect of furosemide is on the membrane trans-
port of Na.
The renal clearance of a new amino acid, homoarginine, in
normal subjects and patients with cystinuria. B. D. Cox, D. Calame
and J. S. Cameron, Guy's Hospital, London, England. Cystinuria
is characterised by the hyperexcretion of four dibasic amino-
acids: cystine, ornithine, arginine and lysine. Frimpter (1965)
showed that in addition to these four aminoacids, patients with
cystinuria also excreted the mixed disulphide of cystine and
homocystine. Ion exchange chromatography of urinary guanidine
compounds and aminoacids in 7 stone-forming cystinuric
patients showed that all were excreting an unidentified Sakaguchi-
positive amino acid in addition to the five compounds just
discussed. Comparison with standard compounds suggested that
this was homoarginine, previously reported in leguminous plants.
Examination of urine from five normal subjects showed that
homoarginine is also excreted in health, but in much smaller
quantities. After concentration, plasmas from both normal
subjects and the cystinuric patients were shown to contain
homoarginine in quantities of about one hundredth that of
arginine, the levels being somewhat lower in the cystinuric
patients' plasma. The renal clearance of homoarginine was
higher than that of arginine in normal subjects, but although the
clearance was many times greater for both compounds in the
cystinuric patients, in all those studied the clearance of arginine
exceeded that of homoarginine. These findings support the
suggestion of Dent and Rose (1951) that the tubular reabsorptive
site (or sites) which are defective in cystinuria require an cd-amino
acid group at one end of the molecule and another amino group
at the other with a chain of 4—6 carbon atoms between; and that
yet other compounds which satisfy these requirements might
be excreted in excess in cystinuric patients.
The effect of caloric intake on nitrogen balance in chronic renal
failure. B. E. B. Hyne, Edna Fowell, and H. A. Lee. Nitrogen
balances were carried out on 7 adult patients in stable chronic
renal failure. Diets were designed to give patients a nitrogen
intake of between 40 and 54 mg/kg body weight. High biological
value protein accounted for more than 70% of the protein
allowance. The caloric intake was kept constant at any one study
and ranged between 36 and 55 calories/kg body wt. Carbohydrate
provided between 50 and 70% of the total caloric intake. No
correlation was found between net nitrogen intake and nitrogen
balance over the range studied. A highly significant correlation
was obtained between caloric intake and nitrogen balance.
Nitrogen balance in uraemic patients on similar nitrogen intakes
improves with increasing caloric intake in the range 36—55 calo-
ries/kg body wt. Patients in advanced chronic renal failure, unlike
normal individuals, show improvement in nitrogen balance on
low nitrogen intakes (3—4 g/day) when the caloric intake is
increased above 25 calories/kg body wt. The degree of the
improvement in nitrogen balance is compatible with increased
utilization of endogenous nitrogen probably as a result of
increased dietary calories.
Plasma renin, exchangeable sodium and vascular reactivity in
patients with terminal renal failure. S. M. Rosen and P. J. A.
Robinson, Department of Renal Medicine, Leeds University
Hospital and the General Infirmary at Leeds, Leeds, England. Plas-
ma renin and exchangeable sodium were measured in two groups
of patients with terminal renal failure treated by maintenance
dialysis therapy. Group A consisted of seven patients with a
mean blood pressure less than 110 mm Hg, and group B consisted
of five hypertensive patients whose mean blood pessure was
higher than 116 mm Hg. Mean plasma renin was higher in the
hypertensive group. The higher levels of plasma renin in group B
could not be the sole reason for the hypertension, since plasma
renin is known to rise during dialysis in spite of the decrease in
blood pressure. Although blood pressure could be reduced by the
reduction of sodium in individuals during dialysis, the mean
value for exchangeable sodium was marginally lower in the
hypertensive group. In group A, there was an inverse correlation
between plasma renin and exchangeable sodium, suggesting
that the 'end-stage' kidney still responds to removal of sodium
by release of renin. This correlation did not exist in group B,
in which there was a higher concentration of plasma renin for a
given level of exchangeable sodium. Vascular reactivity of
forearm blood vessels in these patients was measured by infusion
of noradrenaline into the brachial artery and determining the
threshold dose required to produce an alteration in blood flow
in the ipsilateral forearm. The threshold dose increased as the
level of renin decreased for a given value of exchangeable sodium.
These results support the hypothesis that the effect of refill on
blood pressure is dependent on levels of exchangeable sodium
and hypertension ensues when there is an inappropriately high
concentration of plasma renin.
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Role of the kidneys in the inactivation of circulating renin.
L. Peters-Haefeli and G. Peters, Institut de Pharmacologie de
L' Universite de Lausanne, Switzerland. Previous experiments in
this laboratory showed that nephrectomy lowers the total
clearance of rat renin in rats from 2.9 mI/kg/mm to 1.6 mI/kg/mm.
The kidneys thus appear to be responsible for 44% of the total
amount of renin inactivated. While the total clearance of
heterologous (hog) renin in the nephrectomized rat was the same
as that of rat renin, the total clearance of the heterologous renin
in intact rats was much smaller (2.0 mI/kg/mm). Rat kidneys thus
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appear to inactivate hog renin more slowly than rat renin. In vitro,
homogenates of renal cortex incubated at pH 7.4 and 37° C
inactivate their own renin. When whole kidneys are incubated
inactivation occurs much more slowly. In the rat renal cortex the
sites of renin storage and of renin inactivation appear to be
(imperfectly) separated. The supernatent of renal cortical homo-
genates (centrifugation at 1500 G for40 mm) contained renin, but
no inactivating activity, while the deposit contained both. When
added to the supernatant of cortical homogenates, homogenates
of the renal medulla inactivated renin at a rapid rate, Homo-
genates of the renindepleted cortex, or of the medulla, of the
contralateral kidney of the rats with Wilson-type renal hyper-
tension are capable of inactivating homologous renin.
Hyperbaric oxygen toxicity. Effects on the rat kidney structure:
Histological, histochemical and ultrastructural aspects. M. Mig-
non-Conte, A. Gui/hem, C/i. Lagorce, J. Conte, and J. M. Suc,
Toulouse, France. This experiment was designed to study the
damaging effect of oxygen on the kidney, which has been clinically
well known for many years. 135 white rats stayed in a hyperbaric
chamber (2 ATA) for various periods: 5, 10, and 21 hr. For each
period a group consisting of 5 controls and a maximum of
15 experimental animals were studied. After 21 hr exposure to
hyperbaric oxygen all animals died. The greatest survival occur-
red in the group which were exposed for only 5 hr. The kidneys
were studied by light microscopy and electron microscopy and
histochemical investigations were carried out. Damage to kidney
cells is evident after 5 hr exposure and increases with the longer
exposure times. The first abnormality is in glomerular epithelial
cells after 5 hr exposure. Other changes include dilatation of the
Golgi apparatus, mithocondrial alterations, the appearance of
autophagic vacuoles and numerous osmiophilic lamellar struc-
tures. Inclusions in the podocytes were also present. Histochemi-
cal analysis showed triglycerides with fatty free acids containing
phospholidids. Other parts of the kidney showed damage 10 hr
after exposure: This damage consisted of dilatation of capil-
laries, abnormal deposits on the endothelial side of the basement
membrane and tubule lumen. The latter contained neutral muco-
polysaccharids with amino-acids, and sulphydril groups could
be demonstrated. There was also widening of the inter-capillary
space as a result of enlargement of the mesangial cells and
expansion of pseudopodia giving the appearance of osmiophilic
lamellar structures. The endothelial cells showed "net-mesh"
prolongations into the capillary lumen. After recovery from the
exposure all these changes disappeared except for the lamellar
structures trapped in the basement membrane, which remained
for a year. Hyperbaric oxygen produces lesions which are similar
to those produced in acute radiation nephritis.
Renal circulation and pathogenesis of acute renal failure. F. C.
Reubi, C. Vorburger and J. Tuckman, Berne, Switzerland. It is still
uncertain whether anuria after shock is due to suppressed
glomerular filtration or to tubular back-diffusion of the filtrate.
Renal blood flow has been found to be reduced to 1/4 to 1/ of
normal values, but the glomerular filtration rate cannot be
measured directly in anuric patients. An indirect approach is the
determination of the renal distribution volumes (DV) of indo-
cyanine green, 51Cr-EDTA (instead of inulin) and 24Na by
means of a multiple indicator-dilution technique. In normal
subjects, DV51Cr-EDTA and DV24Na presumably include the
vascular and the interstitial spaces. In addition, DV24Na should
also include parts of the tubular system, since the bulk of filtered
Na is rapidly reabsorbed. Suppression of the glomerular filtration
would therefore decrease DV24Na, whereas back-diffusion of
the filtrate would increase DV51Cr-EDTA. Our investigations
were performed in 7 anuric patients and in 8 normal subjects.
In anuria, renal blood flow was on the average decreased to
46 % of the normal values and DV24Na, expressed as ml/ml
kidney (the renal volume was estimated radiographically),
decreased from 0.64 to 0.38. These findings strongly suggest that
glomerular filtration was suppressed, despite the maintenance of
a satisfactory blood flow. This apparent contradiction might be
explained by afferent vaso-constriction in association with
efferent vasodilatation. The latter would also account for the
low filtration fractions often recorded in clearance experiments
during the polyuric phase, and for the failure of renal vaso-
dilators, which predominantly cause efferent vasodilation, to
promote diuresis in anuria. Prostoglandin E1 may, indeed,
produce a 200% increase in renal blood flow without restoring
urine flow.
A new ultrastructural alteration of glomerular basement mem-
branes characteristic of progressive hereditary nephritis. J. P.
Grunfeld, N. Hinglais, L. Troconis and E. Bois, Paris, France.
EM study of 26 renal biopsies from 22 patients with hereditary
nephritis (11 patients fulfilled the criteria for classical Alport's
syndrome) has shown in 14 cases (11 families) a specific gb-
merular basement membrane (GBM) abnormality. The GBM
was distorted and transformed into a heterogeneous network of
strands enclosing clear electron-lucent areas. These areas con-
tained small round granulations approximately 500 A in diameter.
This lesion was visible very early in the course of the disease
whereas renal biopsies at this time were nearly normal by light
microscopy. The GBM lesion was associated with segmental
proliferative glomerular changes and it extended as interstitial
fibrosis progressed. Besides its diagnostic significance, the
finding of this lesion by EM may have prognostic value: 10 pa-
tients developed a nephrotic syndrome, associated in five with
progressive renal failure. Only 4 females younger than 30 years
of age presently exhibit proteinuria and microscopic haematuria.
In the other 8 patients, GBM was found normal by EM. Protein-
uria was slight or intermittent associated with microscopic
haematuria. The nephrotic syndrome was never observed. In
one male patient urinary signs were unchanged and histopatho-
logical data were normal on two biopsies at 10 year intervals.
Renal insufficiency only developed in one 62 year old male
patient. Ultrastructural analysis of the GBM may be helpful
for differentiating patients with progressive hereditary nephritis
and those with slowly or non-progressive hereditary renal
disease.
Detection of anti-glomerular basement membrane antibodies by
radioimmunoassay; primary structure of glycopeptide antigenic site
isolated from kidney basement membranes. P. Mahieu, P. H.
Lambert, and G. Maghuin-Rogister, University of Liege (Belgium)
and WHO Research Unit, Geneva Blood Centre, University of
Geneva. The linear deposits of immunoglobulins (IgG) and
complement (C 3) along the glomerular basement membrane
(GBM) are correlated, using direct immunofluorescent tech-
niques, with the presence of anti-GBM antibodies. However,
the presence of anti-GBM antibodies in the serum of patients
with glomerulonephritis and linear deposits is much more difficult
to demonstrate. A direct binding test for anti-GBM antibodies
was therefore set up using a human GBM antigen (Ag), isolated
by affinity columns, electrofocusing, and preparative polyacryl-
amide electrophoresis. Purified GBM Ag was labelled with
iodine 125. The separation of free GBM Ag from GBM Ag
bound to immunoglobulins was done by precipitation with
20% polethylene glycol (PEG: average molecular weight 6,000).
In presence of normal human serum or normal rabbit serum,
less than 20% of 125-I-GBM Ag is precipitated with 20% PEG,
while up to 82% of GBM Ag is precipitated in presence of rabbit
anti-GBM antibodies. Anti-GBM antibodies were also tested in
126 human patients with various renal diseases and 120 normal
blood donors. None of the normal blood donor sera contained
significant anti-GBM antibodies. All patients with Good-
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pasture's disease or with linear deposits of immunoglobulins and
C3 in glomerular lesions show a significantly increased binding
of GBM Ag. This method also allowed for estimation of the
avidity of rabbit and human anti-GBM antibodies. We further
analyzed the antigenic glycopeptides present in the GBM struc-
ture. We demonstrated that the disaccharide containing glyco-
peptide carries the major antigenic sites of GBM, since it can
substitute the GBM Ag used for the radioimmunoassay. The
primary structure of this glycopeptide is HYL-GLY-ASX-GLX-
GLY' the glycosidic linkage galactose-o-hydrox ]ysine repre-
senting its major antigenic component.
In vitro studies of stored dog kidneys. Effects of furosemide.
J. L. Vanherweghem, P. Vereerstraeten, and C. Toussaint, Labora-
toire de Médecine Expérimentale et Département de Néphrologie,
Université de Bruxelles, Belgium. Following 24 hr storage in
"intracellular" solution at 5° C, 10 pairs of dog kidneys were
studied on two individual pump-oxygenators, furosemide being
added to one side. Control experiments were conducted in
identical conditions with 10 pairs of unstored kidneys. This
experimental plan was used to examine the early recovery phase
of kidney function following storage and to assess the possible
influence of furosemide on the restoration of renal function.
Prestorage reduces RBF and GFR by 15 and 72% respectively
but, while GFR of unstored kidneys remains constant during
perfusion, in prestored kidneys it increases steadily up to 53 %
of unstored kidneys value after 150 mm perfusion. Sodium
tubular reabsorption is reduced by 12% after storage; this is
coupled with a 50% increase in potassium excretion and with
virtual abolition of tubular PAH transport. Furosemide decreases
GFR (19%) and RBF (14%) in unstored isolated kidneys while
it remains without effect in prestored isolated kidneys. The
inhibition of sodium tubular reabsorption induced by furosemide
is still observed in prestored kidneys but it is of smaller magnitude
than in unstored kidneys. The well-known inhibition of water
diuresis induced by furosemide in the whole organism is con-
firmed on the isolated kidney; this antidiuretic effect is not
affected by prestorage of the kidney. It is concluded that in
prestored kidneys tubular functions are more depressed than
haemodynamic components. Large amounts of furosemide do
not improve the restoration of kidney functions following
ischaemic injury. These conclusions are supported by the
comparison of paired human cadaver kidney recipients treated
by high dosage of furosemide during their early postoperation
course.
